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Aeroengine thrust estimation using least squares support
vector regression machine

ZHAO Yong ping, SUN Jiarrguo
(-Colege of Energy and-Power Engine€ring;
Nanjing University of Aeronautics andA-stronautics, N-anjing 210016, China)

Abstract: T he first problem for direct thrust control is thrust estimation. A wrapper al-
gorithm, “which\reduces the computational complexity and also enhances the model generali-
zation performance, was proposed based on least squares support vector regression machine.
In addition, as a surrogate of ‘traditional covariance method, QR decomposition was utilized
to build sparse-model strengthening the numerical stability. Finally, a thrust estimator de-
sign was appliedto validate the effectiveness and feasibility of the proposed feature selection

algorithm and sparse model using QR decomposition.

Key words: thrust estimation; least squares support vector regression machine;
feature selection; wrapper algorithm; QR decomposition
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[lustration of turbofan engine with mixing exhaust
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Table 1 Information statistics of thrust estimation results for every region
MAX/10 3 MIN/1073 STD/ 104 MEAN/ 1073 teT imel/ ms # SV
FS 174 -1 36 354 1 20 03831 84
Low - 0. 965 -1 58 273 0. 388 2 9804 392
- 111 - 116 221 - 207 04259 80
FS 1 93 -110 322 0. 152 04093 86
Median - 1 83 - 163 2 64 - 00156 30133 367
- 9% 6 -831 143 -22 2 04836 86
FS 177 -1 60 2 77 0. 903 1 3698 152
High - 114 - 19 L 20 -0 221 8 8921 847
- 47 3 -43 2 925 8 95 14627 149
MAX s MIN ; STD s MEAN
steTime s# SV ; FS FS 5= FS
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